This paper contains a report of work on sound absorption where large areas of absorbent material are installed. The measurements show that under these conditions it is impossible to obtain a logarithmic decay, hence the sound absorption is less than would be expected from the absorption coefficient of the material.
The acoustic qualities of a room in a large measure depend upon the rate at which sound energy in it decays. After a room is completed this rate of decay can be measured, but the problem which must be solved, is, how to design a room so one is sure what its acoustic qualities will be after it is built.
The rate of decay of sound energy has been measured in many different kinds of rooms which were used for many different purposes.
In general if the room is properly designed and the absorbent material properly placed so as to prevent echoes, flutters, etc., and if it has a given rate of decay, it can be predicted whether or not it will be acoustically satisfactory for a given use, as for example, an auditorium or a business office.
To know in advance of construction that a room will be acoustically satisfactory requires, therefore, that we know how to compute this rate of decay from the geometrical dimensions of the room and the acoustical properties of the materials used in its walls, ceiling, rr>d floor, and in addition the acoustical properties of the furniture and other contents of the room. In attempting to solve this problem it is customary to make acoustical measurements of various materials, furniture, etc., in a reverberation chamber, and then, using a formula to compute certain numerical coefficients for the materials, furniture, etc., which will aid us in making the necessary prediction.
The formula * most commonly used, for surfacing materials, is the "Sabine formula" T= fig. 4 ) was drawn across the first 50 decibels of the decay curve and the " absorption coefficient" computed on the assumption that the decay had followed this logarithmic curve. Figure  10 shows the decay curves as taken with our measuring equipment using a nondirectional microphone. Another case might arise where all of the material is located on the side walls and none on the ceiling. This is entirely different and the curves shown would not apply. Attention should also be called to the fact that these curves apply only to a room which has practically no absorption on the walls. As soon as a small amount of absorbent material is placed on the walls, the decay becomes more nearly logarithmic and the measured time for a 60 db decay approaches that which one would compute from the Sabine formula.
III. EFFECT OF SMALL AREAS 1. EXPERIMENTAL RESULTS
Another problem in measuring absorption coefficients arises from the fact that condition (b) , "The absorption of a given material will be proportional to its area" is generally not met although the decay is logarithmic within experimental error. As a result of this, it becomes necessary to choose some size of sample, for reverberation chamber measurements, from which an arbitrary coefficient can be determined which can be used for design purposes.
When the measurement of sound absorption by the reverberation room method was first started at the Bureau of Standards, consideration was given to this problem, and judging from the work of Paul E. 
